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Abstract: Trapped waves in the Qingchuan fault zone were ohserved at Muyu near the northeastern end of the 
fractured zone of the Wenchuan Ms8. 0 earthquake. The results indicate a fault-zone width of about 200 m and 
a great difference in physical property of the crust on different sides of the fault. The inferred location of crus-
tal changes is consistent with land-form houndary on the surface. 
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1 Introduction 
Mter the Wenchuan Ms8. 0 earthquake on May 12, 
2008, we performed studies of fault-zone trapped waves 
at Pingtoug, Leigu , Hongkou, Bailu aloug the Loug-
menshan fault helt, and the results were reported pre-
viously11'2l. Considering that the aftershock distribu-
tion stretched in the NE direction, we also performed a 
similar study in the Qingchuan fault at the town of 
Muyu near but slightly beyond the northeastern end of 
the Lougmenshan rupture zone. Some preliminary re-
sults are reported in this paper. 
2 Observation 
Qingchuan fault passes through the the towns of Pingwu 
and Qiugchuan and is located immediately to the north 
of the Wenchuan earthquake region (Fig. 1). Muyu is 
located about 20 km to the east of Qiugchuan in the 
Qingchuan fault zone, where a Ms 6. 4 aftershock oc-
curred on May 25 , 2008. 
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The surface trace of Qingchuan fault is in a NEE-
striking channel valley and fault trough, showing a 
huge-scale and loug-time faulting activity in the past. 
It starts from Mianxian of Shanxi Province in the north-
east and ends at Piugwu of Sichuan Province in the 
southwest. The fault trace of early Mid-Quaternary pe-
riod is not a simple line , but consists of several diago-
nal fault sections, which are offset from each other by 
several hundred meters1'l. 
The observational line for fault-zone trapped waves 
stretches 450 m in NW -SE direction across the Qing-
chuan fault. The northwestern section of the line is on 
the hillside , whereas the southeastern section is on a 
flat river bed, and the middle section is on a road a-
long the land-form borderline. A total of 18 digital 
seismographs were deployed along the line at a spacing 
of about 25 m. Table 1 shows the coordinates of the 
observational points. The observation was conducted 
from March 22 to April 6 , 2009. 
3 Data analysis 
Many aftershocks were recorded by the seismographs of 
this study. Following are some examples of the re-
cords , together with preliminary analysis and discus-
sion. 
Figure 2 shows the records of a Ml = 1. 4 aftershock 
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Figure 1 Position map of Longmenshan fault belt (red) and the observational line 
( blue) for observing fault -zone trapped waves 
Table 1 Coordinates of the observational points at Muyu 
Point No. Instrument No. Longitude( E) 
18 090 105°24.5493 1 
17 089 105°24.5747 1 
16 088 105°24.5917 1 
15 087 105°24.60441 
14 086 105°24.6239 1 
13 085 105°24,6411 I 
12 084 105°24.6603 1 
11 083 105°24.6643 1 
10 082 105°24.6915 1 
9 081 105°24.70541 
8 080 105°24. 7397 1 
7 079 105°24.7507 1 
6 078 105°24. 7650 1 
5 071 105°24. 7929 1 
4 076 105°24.8078 1 
3 075 105°24.8257 1 
2 074 105°24.8355 1 
1 073 105°24.85741 
that occurred in Qingchuan on April 1 , 2009. In these 
records, P and S waves are separated by a S-P time of 
about 2 s , corresponding to a hypocentral distance of a-
bout 16 km. The fault-zone trapped waves are not rec-
ognizable in the original records ( Fig. 2 ( a) ) , but af-
ter filtering with a 0. 5 - 3 Hz filter they become very 
Latitude ( N) Height (m) Description 
32°38. 1391 I 638 
32°38.1447 1 657 
32°38. 1365 1 628 hillside 
32°38. 13791 620 ( Northwest section) 
32°38. 1347 1 605 
32°38. 1315 1 604 
32°38. 13291 606 
32°38. 1217 1 572 Landform borderline 
32°38. 11461 587 
32°38. 11341 582 
32°38. 1098 1 579 
32°38. 1047 1 579 River beach 
32°38. 10501 588 ( Southeast section) 
32°38. 1011 I 588 
32°38.10221 592 
32°38. 10021 600 
32°38.09841 591 
32°38.0923 1 585 
clear, especially at stations 6 - 13. These waves ap-
pear after P and S waves at 24 - 26 s in figure 2 ( b) . 
The dominant frequency is lower than P and S waves , 
about 3 Hz. The letters P, S, and Fz in the figure re-
present the arrival of P , S and fault zone trapped 
waves, respectively. 
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Since the trapped waves are generated from multiple 
reflections and interference of waves between the two 
boundaries of the fault , they are observable mainly at 
stations in or near the fault zone. Figure 2 (b) shows 
that the wave amplitudes recorded at station 6 - 13 are 
larger than at other stations , and the waveform feature 
is stronger. From the station spacing of 25 m, it may 
be calculated that the fault width underground is about 
180 -200 m. Moreover, Figure 2 (b) also shows that 
the duration and frequency feature of S - waves are ob-
viously different between the northwestern ( Stations 14 
- 18 ) and the southeastern sections ( Stations 1 - 8 ) , 
i. e. , longer duration and lower frequency in the north-
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(a) Original records 
western section. This reflects a different crustal compo-
sition and structure between the northwestern hillside 
and the southeastern river bed. 
Figure 3 shows the records of a Ml = 1. 7 aftershock 
that occurred in Qingchuan on March 31 , 2009. The S 
- P time is about 1. 8 s, corresponding to the hypocen-
tral distance of about 14 km. The trapped waves are 
not recognizable in the original records but become ver-
y clear after filtering, especially at stations 6 - 13. 
These waves appear after P and S waves at 23 - 24 s. 
The dominant frequency is about 3 Hz. Figure 3 ( b) 
also shows an obvious difference in the duration and 
frequency of S waves between the northwestern section 
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(b) Records filtered with a 0.5-3Hz filter 
Figure 2 Seismic records of a Ml1. 4 aftershock on April 1 , 2009 
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Figure 3 Seismic records of a Ml1. 7 aftershock on March 31 , 2009 
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(Stations 14 -16) and the southeastern section ( Sta-
tions 1 - 8) , and the transition occurs at Stations 7 and 
14. This result reflects that there are three different 
crustal structures along the observational line : the 
northwestern section of hillside , the southeastern sec-
tion of river beach and the middle section of transition 
three distinct sections , bordering at Stations 9 and 14 , 
where the feature and duration of S waves are different. 
In the northwestern section (Stations 14 - 18) , the 
waveform is sharp and the duration is short ; whereas in 
the southeastern section ( Stations 1 - 8 ) , the wave-
form is complex and the duration is long ; in the middle 
section, the complexity of waveform and the duration 
are in between of the above two. 
belt. 
Figure 4 shows the records of a Ml2. 1 aftershock 
that occurred in Qingchuan on April1, 2009. The S-P 
time is about 1. 8 s , corresponding to a hypocentral 
distance of about 14 km. Mter filtering, the P and S 
waves are very clear in detail. Figure 4 ( b) also shows 
Figure 5 shows the records of a Ml1. 4 aftershock 
that occurred in Qingchuan on April4, 2009. The S-P 
time is about 1. 8 s , corresponding to a hypocentral 
distance of about 14 km. Mter filtering, P and S waves 
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Figure 4 Seismic records of a Ml2. 1 aftershock on April 1 , 2009 
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Figure 5 Seismic records of a Ml1. 4 aftershock on April 4 , 2009 
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are very clear in detail. Figure 5 ( h) also shows the 
same distinction in S-waves features in three different 
sections as in figure 4. According to the earthquake 
catalogue from China Seismograph Network stations, 
these two events have the same epicentral location 
( 105 °29 ' E , 32 o 43 ' N ) hut different depths of 13 km 
and 6 km, respectively. Perhaps the small differences 
of wave features between them are due to the depth 
difference. 
4 Conclusions 
Although surface geological investigation[4 •51 of Wen-
chuan Ms8. 0 earthquake showed a rupture zone not 
quite extending to Muyu, our results of fault-zone 
trapped waves indicate that the zone may have reached 
Muyu at depth. 
The dominant frequency of the trapped waves is a-
bout 3 Hz and their amplitude are relatively large in the 
fault zone. The width of the fractured zone is estimated 
to he about 180 - 200 m. The duration and frequency 
feature of S waves are different on two sides of the 
fault, indicating a difference in crustal composition and 
structure between the northwestern section of hillside 
and the southeastern section of river bed. The locations 
where S waves show changes coincide with the land-
form boundary, thus reflecting a consistency between 
this surface feature and crustal structure at depth. 
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